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INTRODUCTION AND SUMMARY 


In 1955 the Federal Bureau of Mines established a low-temperature tar labora- 
tory at its new Appalachian Experiment Station in Morgantown, W. Va. The objective 
of the laboratory is to investigate the yields and chemical and physical properties 
of tars from low-temperature carbonization of coal, to investigate means of economi- 
cally upgrading these tars, and to make available to industry and the public essential 
data for increasing coal utilization through the establishment of a new coal-chemical 
industry, based on the utilization of low-temperature tars. 


Because of the obvious economic significance of phenols, as well as the relative 
ease with which they can be separated and analyzed, initial research has centered 
mainly around this class of tar constituents. It was realized early that no listing 
of phenols and their physical properties existed that included enough compounds to be 
practicable. The purpose of this paper is to make such a compilation available. 


No attempt was made to insure a comprehensive survey, as this would take more 
time than could be justified. However, physical properties are listed for 183 dif- 
ferent phenols boiling below 260° C. These include phenols with various combinations 
of the methyl, ethyl, propyl, and butyl groups as well as a few indanols and catechols. 


This survey depended mostly on Chemical Abstracts. The physical properties given 
in the abstract were used except where the original article could be obtained conven- 
lently. Where possible, the data from Chemical Abstracts were supplemented by the 
following references: 


Beilsteins Handbuch Der Organischen Chemie. 4th ed., Springer-Verlag, 
Berlin (1955), 


Coal Tar Data Book. Coal Tar Research Assoc., Gomersal, near Leeds, 
England (1953). 


Dictionary of Organic Compounds. Oxford University Press, New York (1953). 


Standard Methods for Testing Tar and Its Products. 3d ed., Standardization 
of Tar Products Tests Committee, London (1950). 
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2 PHYSICAL PROPERTIES OF LOW-BOILING PHENOLS 
Refractive index Densi 

Compound a ae a ae ee 
Celis 
Phenol........0.-) 182 119.5 85(89) 40.9(37) 1.5509(47) 1.073 
C7Hgd 
2-Methylphenol... | 190.8 125.5 90(89) 30.9(37) 1.5453 1.0465(95) 
3-Methylphenol... | 202.2 138 101 11.5(89) 1.5398 1.0336(95) 
4-Methylphenol... | 202.1 138 101(89) 34.8(37) 1.5395 1.0341(95) 
CgH100 
2,3-Dimethyl- 

phenol....... | 218 150 112 75.0(89) 1.5420(99) 
2 ,4-Dimethy1- 14 

phenol....... | 210 143 105(89) 25.4-26(64) 1.5420°"(98) 1.036(63) 
2 ,5-Dimethyl- 

phenol....ee- | 210 143 105(89) 75(109) 1.026(99) 
2,6-Dimethyl- 

phenol....... | 201 45(99) 
3,4-Dimethyl- 17 

phenol....... | 225 160 122(89) 65(63) 1.022" (98) 
3,5-Dimethyl- 

phenol.....06 | 219.5 155 117.5(89) 64(104) 1.016(99) 
2-Ethylphenol.... | 207 138.5 101.5(89) <-18(102) 1.5335(78) 1.037(99) 
3-Ethylphenol.... | 214 151 114.5 -4(89) 1.0250(13) 
4-Ethylphenol.... | 219 153 115(89) 44 .8(99) 1.523929 1.0123(60) 
CoH 120 
2-Ethy1-4-methyl- 

phenol......002 | 216-8(55) 
2-Ethy1-5-methyl- 

phenol......2.. | 224.2 43.4(72) 
2-Ethy1-6-methyl- 

phenol....ssee- | 212-4(4) 91-239(14) 
3-Ethy1-2-methyl- 

phenol......... } 227 71(28) 
3-Ethy1-4-methyl- 

phenol.....ese0 | 234-5(83) 126-9) 6(32) 33(28) 
3-Ethy1-5-methyl- 

phenol.....ee+- | 233(83) 55(74) 
4-Ethy1-2-methyl- 

phenol......... | 222(71) 1.537229 0.9796(87) 
4-Ethyl-3-methyl- 

phenol......... | 228-30(6) 12215(14) 26(28) 
5~Ethy 1-2-methy1- 

phenol......... | 223 14(71) 0.996715(14) 
2,3,4-Trimethyl- 

phenol......... | 235-7 81(8) 
2,3,5-Trimethyl- 

Phenol....seeee | 233( 74) 94.2-4.6(15) 
2,3,6-Trimethyl- 

phenol......... 14459(43) 100; (65) 62(83) 
2,4,5-Trimethyl- 

phenol..... cece | 232 72(71) 
2,4,6-Trimethyl- 

Phenol... .seevee | 222(54) 13259(43) 11016 70-1.5(59) 
3,4,5-Trimethyl- 

Phenol.,..seeees | 248-9(8) 109.3-9.6(15) 15 0 
2-n-Propylphenol. | 220 158 122(89) 70(72) 1.00075 (14) 1,015 (89) 
3-n-Propylphenol. | 228 164 127 26(89) 25 
4-n-Propylphenol. | 232.6 166 128 22 1.5379" (33) 1.009(89 
2-Isopropylphenol | 2147,.(96) 90-1g(14) 15-6 1.5315 1.012(53) 
3-I sopropylphenol 228083) 81 26(22) 
4-{sopropylphenol | 228-97,. 13:3, (2) 61(106) 1.5302 1.0157(103) 
194149 
2,3,4,5-Tetra~ 

methylphenol... | 260(69) 86-7(53) 
2,3,4,6-Tetra- 

methylphenol... | 250 79-81(54) 
2,3,5,6-Tetra- 

methylphenol... | 247-8 118-9(73) 
2-Methy1l-4-n- 

propylphenol... | 240(28) 11739(5) 43-4(28) 
2-Methy1-5-n- 

propylphenol... | 239.4-240.5(14) 
2-Methyl-6-n- 

propylphenol... 105-732(14) 
3-Methyl-5-n- 

propylphenol... 152-4,9(57) | 122-3146 ll 1.515239(25) 
4—Methy1-2-n- 

propylphenol... 121-338(61) 1.01827(18) 
5-Methy1l-2-n- 

propyliphenol,.. 129)¢6(14) 
2-Isopropyl-3- 

methylphenol... |228.5(94) 70-1(21) 
2-Lsopropy1-4- 

methylphenol.., |228-9263(49) 823 (21) 37(94) 1.524417-8 0.981717-8¢49) 
2-Lsopropyl-5- 

methylphenol... | 233.5 51.5(23) 1.5227 0.9725(9B8) 
2-Isopropyl-6- 

methylphenol... |225-6(49) 763 5 ~14.5 1.5227 0.978925(21) 
3-Isopropyl-2- 

methylphenol... 82=3(21) 
3-ILsopropy1-4- 

methylphenol... 39-40(21) 
3-Isopropyl-5- 

methylphenol... | 241(68) 102-33 5(21) |54(68) 
4-Lsopropy1l-2- a. 8.6 
A methylphenol... | 230-4(88) 83, b. 28.5 1.5253(21) 0.987(88) 

-Isopropyl-3- 
methylphenol... | 238 114(82) 


(Go 
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PHYSICAL PROPERTIES OF LOW-BOILING PHENOLS (Con. ) 


Boiling point, °C. Densit 
| 20 t azo at, 


132), (106) 3.5 1.5238(21 
a 1321885" 


Compound 


5-lsopropy1-2- 
nethylphenol... | 236.8-7.4(41) 
2,4-Diechylphenol | 228-30(6) 


0.9772(41) 
0.9794 3(29) 
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<,5-Diethylphenol 126-77 oo ie 
:,6-Diethy phenol 37.5-8.0(14) 
3,4-Diethylphenol 1069 _5(67) 76(71) 
3,5-Diethylphenol | 248 4 90 1.49615 89) 1.518025+5(53) 0.975(89) 
acho ruvipnenekec| 29) a 138(89) 1.503522(14) 0.974(91) 
J-n-Butylphenol., | 248 179 en eeO Dae 0.978(14 
4-n-Butylphenol.. | 248 179 138 22 1.516544(89) Gy 
2-sec-Butyl- 0.9890 75 
phenol. ...seeee | 22728 11621(90) 21(89) 1.5178 3875) 
4-sec-Buty1- 86039(75 0.969789 
phenol vessssse | 238(92) 124-5,4(14) | 62(89) ere 0.986038(28) sa 
2-Isobuty Iphenol, B6,(11) epo.01G0) | 2300) i 631025 0.9796(87) 
4-Isobutylphenol. | 235-9(87) 92-43 (14) 609 01 (40) . 
2-tert-Butyl- 
phenol.........} 221 153 114(89) 
3-tert-Butyl- 
phenol..seseeee | 240 172 132.5(89) 41(22) ‘a 
4-tert-Butyl- 0.908 (89) 
phenol......+.. | 239.7(37) 170 130.5(89) 98 .4(37) 
2,3-Dimethyl-6- 
ethylphenol.... 53-4(6) 
2,4-Dimethyl-3- 
ethylphenol.... 128-31(32) 70-1(6) 
2,4-Dimethyl-5- 
ethylphenol..., | 242.4 39-40(6) 
2,4-Dimethy1-6- 
ethylphenol.... | 227-8(4) 
2,5-Dimethy1-3- 
ethylphenol,... 71-2(58) 
2,5-Dimethyl-4- 
ethylIphenol,... 39-40(7) 
2, 0-Dime thyl-4- : 
ethylphenol.... | 228-30 36-7(6) 
3, 4-Dimethy1-6- 
ethylphenol.... 51-2(4) 
3,5-Dimethy1-2- 
ethylphenol.... 80-81(3) 
©1869 
j-n-Buty1-2- 
sethylphenol,.. 117-945 14(30) 
3-n-Butyl-4- 
rethylphenol... 124-646 19(30) 
4-n-Butyl-3- 
methylphenol... 132-415 18(30) 
S-n-Buty1l-2- 
methylphenol... 127-9y5 24(30) 
2-sec-Buty1-4- 
methylphenol... | 237 169 129(89) 44-4.5(97) 
2-sec-Butyl-5- 25 
methylphenol.,. 89-90, 1.5188 0.964025 (22) 
2-sec-Buty1-6- 
methylphenol... | 229-31 81.5-29 5 1.5197(93) 
4-sec-Buty1l-2- 
methylphenol... | 242-5 123,9(14) 
2-Isobuty1-4- 20 
methylphenol... 1069 1.5221 0.96499(1)) 
2-Isobuty1-5- 20 
methylphenol... 105g 1.5229 0.96629) 
2-Isobutyl-6- 
nethylphenol... 1009 41-2(11) 
3-Isobuty1-5- 
nethylphenol... 142-4(14) 
é-tert-Butyl-4- 75 
wethylphenol... | 237 167(89) 126 52.3 1.496975 0.9247," (81) 
2-tert-Butyl-5- 
methylphenol... | 235-7 100) 129(16) 23(100) 
2-tert-Buty1l-6- : 
methylphenol... | 225-7, (5) 118(16) 27(23) 
J-tert-Buty1-2- 740(3h) 
methylphenol... | 235-7(¢12 
3-tert-Buryl-5- @2) 
methylphenol... 1271) 46-7(39) 
4-tert-Butyl-2- 0) 932/°(98) 
methylphenol... | 235-7 38 132(16 27 : 4 \= 
4-tert-Butyl-3- (8) as 
methylphenol.,. | 240 82 
5-tert-Butyl-2- 2) 15329 (16) 
methylphenol.., ‘ 2(22 
2,4-Dimethy1-6- Panne a 
a-propylphenol. | 243.5. 1-2 (26 
2,5-Dimethyl-3~ a 125-647 31-2 (26) 
®-propylphenol. -5-3.5(58 
2,5-Dimethyl-6- ree GS 
propylphenol, 
2,6-Dimethyl-4- 472%) 
®-ptopylphenol, 
3,4-Dimethy1-6- 33-4(3) 
a-propylphenol, (80) 
2,4-Dimethy1-6- 77-754 59 80 
Lsopropylph 
2,S-Dimetny i get | 25(24) 127-30, 7(23) | 46-7(24) 
tsopropylphenol 
3,4-Dimethyl-§- 78-9.5(58) 
‘sopropylphenol 
250-0.57,. 69-70(27) 


Compound 


6-Ethyl-2,3,4- 
trimethylphenol 
6-Ethyl-2,4,5- 
trimethylphenol 
2-Ethyl-4-n- 
propylphenol... 
2-Ethyl-5-n- 
propylphenol... 
2,4-Diethyl-5- 
methylphenol... 
2,4-Diethyl-6- 
methylphenol... 
2,5-Diethy1-4- 
methylphenol... 
2 ,6-Diethy1-4= 
methylphenol... 
3,5-Diethy1-4- 
methylphenol... 
C12H180 
2-Ethy1-6-methyl- 
4-n-propylphenol 
2-Ethyl-5-iso- 
propyl-3-methyl- 
phenol... c.cwees 
2-n-Butyl-3,5- 
dimethylphenol.. 
2-n-Butyl-4,5- 
dimethy lphenol.. 
2-n-Butyl-4,6- 
dimethylphenol.. 
4-n-Butyl-2,5- 
dimethylphenol.. 
4-n-Butyl-2 ,6- 
dimethylphenol.. 
2-sec-Butyl-4 ,6- 
dimethylphenol.. 
2,4-Dimethyl-6- 
isobutylphenol.. 
2 ,5-Dimethy1-3- 
isobutylphenol.. 
2,5-Dimethy1-6- 
isobutylphenol.. 
3,4-Dimethy1-6- 
{sobutylphenol.. 
2-tert-Butyl-3 ,4- 
dimethylphenol.. 
2-tert-Butyl-4,6- 
dimethylphenol.. 
4-tert-Butyl-2,3- 
dimethylphenol.. 
4etert-Butyl-2,5= 
dimethylphenol.. 
4-tert-Butyl-2,6- 
dimethylphenol.. 
6-tert-Butyl-2 ,3- 
dimethylphenol.. 
2-tert-Buty1-4- 
ethylphenol..... 
2-tert-Butyl-5- 
ethylphenol..... 
2-cert-Butyl-6- 
ethylphenol..... 
4-tert-Butyl-2- 
ethylphenol..... 
2,4-dt-n-Propyl- 
phenol. ...cewoue 
2, 5-di-n-Propyl- 
phenol.....s000. 
2 ,6-di-n-Propyl- 
phenol..cccosees 
2 ,4-di-Lsopropyl- 
phenol. ..cecseee 
2, 5-di-Isopropyl- 
phenol...esaeees 
2 ,4-Diethyl-5,6- 
dimethylphenol.. 
2,5-Diethyl-4 ,6- 
dimethylphenol.. 
2,6-Diethyl-3 ,4- 
dimethylphenol.. 
2 ,6-Diethyl-3,5- 
dimethylphenol., 
2,4,6-Triethyl- 
Phenol..cccocseces 
©1320 
3-Methy1l-2,4,6- 
triethylphenol., 
4-Methyl-2,3,6- 
triethylphenol.. 
6-Methyl-2,4,5- 
triethylphenol.. 
2 ,6-Di-n-propyl- 
4-methylphenol.. 
2 ,4-Di-isopropyl- 
5-methylphenol.. 
2,4-Di-isopropyl- 
6-methylphenol.,. 


Boiling point, °C. 


250-2 


245-6(5) 
247-9(6) 

234-6(6) 

248-50 


229-30 


258 187 


249 174 


264 193.5 


248 176.5 


250 179 


257 184 
26394,7(14) 

131-2), 
25676,(14) 


248(35) 


244-6(6) 
250-2 


246-8 


244-6(6) 


256-8(6) 
242-4(6) 


252 


261745 
253-6745 
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123-510 


84-59 7(3)) 


150-396 (57) 
152-5 
135-40, 
106-8, (101) 
130-2, (101) 
138-46 


91-2.52 5 


107, 
144.7 
131 
145(16) 
151 

135 
139(16) 
137 


129.5(16) 


129(16) 
141(89) 


125-6} 9(101) 


88-9, 7G) 


12lig 


97, 


115-20.(85) 


126.5, 


PHYSICAL PROPERTIES OF LOW-BOILING PHENOLS (Con.) 


Melting Refractive index 
20 t 


47-9(4) 
65-6(4) 
1.5178°°(1) 
54-4.5(7) 
48-8.5(6) 
59(9) 
64-5.5(57) 
43-5(101) 
32.5-3.5(5) 
1.5189(93) 
69-70(11) 
61-2(58) 
73-4(11) 
1.5254 
46.0 1.5222 
22.3 1.5183 
71.2 1.5311 
82.4 
23(89) 
27(108) 
23 1.51222 
59.5-60.5(6) 
47-8(6) 
88(3) 
28-9(6) 
1.512229 
1.513579 
1.51237? 


Densit 
20 t 
a? av, 
0.96839(11) 
0.920°° (89) 
0.917°° (9) 
0.939°° (89) 
0.91689: 89) 
0.935042(14) 
0.947422 
0.950475(36) 
0.950(61) 
0.94457 (96) 
0.947725(96) 


Compound 


2,6-Di-isopropyl- 
~e#ethylphenol.. 
3,5-Di-isopropyl- 
i-methylphenol.. 
d-n-Butyl-5-n- 
ptopy lphenol.... 
C14H220 
d-tert-Butyl-4- 
sec-butylphenol. 
i-tert-Buty1-4- 
{sobuty lphenol.. 
2,4-Di-tert- 
sutylphenol...ee 
2,5-Di-terte 
butylphenol..... 
2,6-Di-cert- 
butylphenol...e- 
2,6-Di-isobutyl- 
Phenol... secwcns 
C1 5H340 
7,2-Di-isobuty 1- 
Sewethylphenol.. 
2,4,0-Tri- 
isopropylphenol. 
CgB 90 
s-Indanol... ow. 


5-Indanol, ese ene 
108120 
J-Methy 1-4- 
indanol... sees 
S-Methy 1 -4- 
{ndanol.....c eee 
G-Methyl-g- 
indanol......040 
o-Methy 1-5- 
indanol....sceae 
©1286) 
1,1,2-Trimethyl- 
S-indanol...esee 
1,3,3-Trimethy1l- 
6-(ndanol...eeee 
C8, 09 
Catechol... ..a.ee 
C7Hg02 
3-Methyl- 
cathechol. esse. 
a-Methyl- 
catechol... cece 
C6890 
3,4-Dimethyl- 
catechol, .cecsne 
3, 5-DimethyI- 
catechol... .ccee 
J,0-Dimethyl- 
catechol........ 
«,5-Dinethyl- 
Catechol... ccecce 
3-Ethyl- 
Catechol... .cccece 
s-Ethyl- 
catechol......2. 
C8129 
3-n-Propy1l- 
Catechol. .ccccce 
“-n-Propyle 
Catechol... ceeee 
4-Is0-propyl- 
catechol. ..cccee 


PHYSICAL PROPERTIES OF LOW-BOILING PHENOLS (Con.) 


Boiling point, °C. 


249(96) 
24576473) 


255 


250(28) 
250 


241(56) 
251 210-15199 


253(19) 


261(10) 
244-9(10) 


175-8039(33) 
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94-85 6 (50) 
118, 


120, 
1257(20) 


12012 (48) 


134-6 15(77) 
143-6 


130-15, (84) 
157-6019(14) 


112-131 5(42) 
152 Bb (46) 
167-926 


74.5-5.5(21) 


1.5078(93) 
1.5070(93) 
56.5(89) 
120.5-21(52) 


39(89) 
1.5300 


1.5070 


1.511875 


100(28) 
82-3(28) 
83-4(44) 


121(86) 
119(86) 


105(45) 


68(56) 
65 


84-5(10) 
71(76) 
104(76) 
86-7(66) 


41-2(107) 


92(107) 
60(33) 
78(34) 


0.966175(96) 


0.95829(11) 


0.924201) 


0.94972°(96) 


1.370(70) 


1,14267°(19) 


1.075715(14) 


1.10048 (46) 


73.6 
1,1287,.7*°(53) 


. PHENOLS BASED ON BOILING POINTS 


Boiling point, °C. 


Compound 760 mm. 100 mm. 20 mm. 
PHENO] 6.5.6 5566. 00s 0's e' 6 06e eS SS ele sw eee Ss. ss 182 119.5 85 
2-Methylphenol...cccccccccccccrvsceseseres 190.8 125.5 90 
2,6-Dimethylphenol..ccccccccccccccccccecces 201 
G=Methylphenol.cccccccccacvcscrcccvecsccce 202.1 138 101 
3=Methy lpheno ls sw c's 4.0 66.04.0060 0.06 0G 00 66806 202.2 138 101 
Z=E thy Lpheno lace .vcis sinhbes so 6 0.0060 8 Sais 0% O8 207 138.5 101.5 
2,4-Dimethylphenol..cccccccccccccrccceseccs 210 143 105 
2,5-Dimethylphenol..cwcccccccccccsccvecsecs 210 143 105 
2-Ethyl-6-methylphenol..cccccccccccsccceccs 212-4 91-212 
3-Ethylphenol..cocccccccesccccsccnscvecvens 214 151 114.5 
2-Ethyl-4-methylphenol. .cccccccvccccvccces 216-8 
2,3-Dimethylphenol. .ccccccscccsccccccscece 218 150 112 
Z-Isopropylphenol..crccccccccccscccccccccce 214 7,5 90-1, 
G4-E thy lpnenol «...3 sos oe 6466666 006 eas Cees 219 153 115 
3,5-Dimethylphenol..ccccccccccccccccceccecs 219.5 155 117.5 
2-n-Propylphenol...ccccvcccccccccvccsscece 220 158 122 
2-tert-Butylphenol..cccccccccccccccccccece 221 153 114 
4-Ethyl-2-methylphenol....cccccccccsccsesecs 222 
2,4,6-Trimethylphenol...cccceccccscvcesecs 222 13250 1104¢ 


5-Ethyl-2-methylphenol..cccccccccccccccccs 223 
2-Ethyl-S-methylphenol...ccccccccccccccece 224.2 


354-Dimethy [pheno] sos. ianscscéos0se0eee dae 225 160 122 
2;,3,0-Trimethy LphenO Ls ¢ ose s.500600 6 060ss owe 14459 10014 
2-Isopropyl-6-methylphenol...cccsccsecessee 229-6 76305 


3-Ethyl-2-methylphenol....cccccccccccccece 227 
2,4-Dimethyl-6-ethylphenol. ..cccssecccvece 227-8 


2-sec-Butylphenol...cccccccccsoscccsccsccces 227-8 1165, 
2-tert-Butyl-6-methylphenol...ccccccceccce 225-7740 118 
3-n=Propylphenol..ccccccccccccvcscscscvsccces 228 164 127 
3-Isopropylphenol..ccccccccccccccccsccsecs 228 8lo.5 
2-Isopropyl=-4-methylphenol....ccccccsccece 228-9763 823 
2-Isopropyl-3-methylphenol..cceccccevccece 228.5 

Z=lsobuty Lpneno lik s 666.6506 6860.44 wee seweee 86¢ Ilo O1 
3-n-Butyl-2-methylphenol...ccccccccccccece 117-955 
4-Ethyl-3-methylphenol..ccccccccccsevccece 228-30 12245 


2;4=Diethy pheno leis ce sews b0 es ciee vee weees 228-30 
2 »6-Dimethyl-4-ethylphenol. @e@eeeeoeeseseeeoe_eeesee?2 6 228-30 
2 ,6-Diethyl-4-methylphenol....csccccccccoe 229-30 


3, 4=Diethy lphenol « scs:0:c srs wisaieiesieies ses wa we 1069 _5(7) 
2-sec-Butyl-6-methylphenol..cc.ccccccccsese 229-31 81.5-25 5 
2-Methyl-6-n-propylphenol..ccccccccccccece 105-749 . 
2,4,5-Trimethylphenol...ccccccccccccsccece 232 
4-Methyl-2-n-propylphenol.....cccccccccece 121-318 
4=n=Propy Lpneno hii cc sic e'a's 606 ow 0:0 6 © 00008 232.6 166 128 


3-Ethyl-5-methylphenol..ccccrcccccccvcccce 233 
2,3,5-Trimethylphenol..ccccccccccccscccces 233 
2-Isopropyl-5-methylphenol...cccccscsccscceee 233.9 


4-Jsopropylphenol...cccccccccccecscvcvccece 228-9745 112-549 
4-LIsopropyl-2-methylphenol...ccccccccccces 230-4 83 

2, I-Diethylphenol..cccccccccccccveccccccce 126-74 
3,4-Dimethyl-6-n-propylphenol..ccccccccces 17-7254 
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Compound 
2-sec-Butyl-5-methylphenol...cccrcccccccecce 
2-Ethy1-5-n-propylphenol...cccccecccccsccece 
3-n-Propyl-6-n-butylphenol....cccccccccces 
3-Ethyl-4-methylphenol...cccccccccceccccce 
5-Methyl-2-n-propylphenol...cccccccccccecce 
Z-n-Butylphenol...cccccccccccrecvcccccvccce 
3-n-Butyl-4-methylphenol...cccccccccccccee 
5-n-Butyl-2-methylphenol. .ccccccccccccccce 
2,4-Diethyl-6-methylphenol...cccccccccccece 
2,3,4-Trimethylphenol. ccccccccccvcccccccce 
3-tert-Butyl-2-methylphenol..cccccccccccee 
2-tert-Butyl-5-methylphenol..wcccccccccsee 
4-tert-Butyl-2-methylphenol....cecccccoeces 
2-tert-Butyl-4-methylphenol...cccccccsceces 
2-sec-Butyl-4-methylphenol....cccccccccces 
2-tert-Butyl-6-ethylphenol...ccccccccccecs 
2-tert-Butyl-5-ethylphenol...ccccccccccece 
2,4-Dimethyl-3-ethylphenol...ccccvccccscececs 
SE thy LCA@techo loie< is 56.00 wo o:6:0 6166 60:6 0760 600-8 
2, 5-di-n-Propylphenol..ccccccccccccscvsccces 
2-Methy1-4-n-propyl-6-ethylphenol......ee- 
4-n-Butyl-3-methylphenol..cccccccccccccece 
5-Isopropy1-2-methylphenol...ccccccccsesecce 
4-Isopropyl-3-methylphenol...cccccccccccce 
4=-sec<Butylphenol 6ciicsc cess seecs Cee ee eee 
4-Isobutylphenol....cccccesccccccccccccecs 
2-Isobutyl-6-methylphenol...cccccccccccece 
4-tert-Butylphenol. .cccccccccccccccssccece 
2-Isobutyl-5-methylphenol...ccccvcccccecses 
2-Isobutyl1-4-methylphenol...ccccccccccccce 
2-Methy1-4-n-propylphenol...cccccccccccves 
3-tert-Butylphenol. ..ccccrccccccccccccccece 
4-tert-Butyl-3-methylphenol....ccccccccces 
2-Methyl-5-n-propylphenol....cccccsesccces 
3-Isopropyl-5-methylphenol...cccccccscccce 
3—Methylcatechol. .cccccccccccccccccccccseccs 
2,4-Dimethyl-5-ethylphenol...cccccccccccce 
4-Methyl-2 ,3,6-Triethylphenol...ccccccccce 
3,4-Dimethyl-6-isobutylphenol....cccccocce 
Wee TOGA | <6.c:a-6 wievere siGe abu iin we os Oe sae 6 ee 
4-sec-Butyl-2-methylphenol...ccccccccccsece 
2,4-Dimethyl-6-n-propylphenol...cccccccccece 
2 ,4-Dimethyl-6-isopropylphenol....cccccees 
Catecholecccccccccccccccccsscccccccesesece 
2-n-Butyl-4 ,6-dimethylphenol......cccccces 
2 ,6-di-Lsobutylphenol...ccccccccccccccccce 
2,5-di-Isopropylpnenol. ..ccccccccccesecces 
3-Methy1-5-n-propylphenol...ccccccccccccce 
2,4-Diethyl-5,6-dimethylphenol....cccccece 
2,4,6=Triethy phenol ¢ .< isa seeo 0s 660% 080% 
2-Ethy1-4-n-propylphenol...ccccccccccccces 
3-tert-Butyl-5-methylphenol...ccccccccccce 
2,4-Dimethyl-6-sec-butylphenol..ceccccceee 
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760 mm. 


234-5 


240 
240 
240 
239.4-240.5 
241 

241 

242-4 
242-4 


245764 
242-5 


2435-5 
245 
245 


244-6 
244-6 
245-6 


Boiling point, Pex 


100 mm, 


126-745 
137-939 


163.5 


167 
169 


131-215 


92-45 


170 


172 


Compound 
5-tert-Butyl-2-methylphenol. eeceuvoveneeeeneveen 


2 ,4-di-Isobutyl-5-methylphenol...cccrccoece 
2,6-Diethyl-3 ,4-dimethylphenol....cccccccee 
2,3,5,6-Tetramethylphenol. .ccccccccscccscce 
3, 5-Diethylphenol..cccccccccccccccccccvece 
4-tert-Butyl-2 ,6-dimethylphenol..cccccccce 
3-n-Butylphenol. .ccccccscccccsccsceccccsece 
Gen-Butylphenol. .cccccccccccccccccscccccece 
2 ,4-di-Isopropylphenol...ccccccccccccccccece 
3,6-DimethylcatechoLl..cccccccccccccccvcees 
2,4-Diethyl-S-methylphenol...cccccccscccce 
3,4,5-Trimethylphenol...cccccccccccccccvcccs 
2-tert-Butyl-4,6-dimethylphenol....cccecee 
2,4,6-Tri-isopropylphenol...cccccccccecccs 
1,1,2-Tri-methyl-5-indanol...cccccsccccecce 
2 ,5-Diethyl-4-methylphenol...cccccccvccvece 
2 ,6-di-Lsopropyl-4-methylphenol....cccceee 
2,3,4,6-Tetramethylphenol....cccccccccccece 
2-tert-Butyl-4-ethylphenol...ccccccccccces 
3-Methyl-Geindanol..wcccccccccccccscccccece 
S-Methyl-4-indanol...crcccccccccccvccsccccs 
6-tert-Butyl-2 ,3-dimethylphenol....cccccee 
4eMethy LCatechol 5.66 e436. ses e cee ew eedsne eee 
6-Ethyl-2,3,4-trimethylphenol...ccccccccee 
2 ,5-Diethy1-4 ,6-dimethylphenol....ccccccee 
6-Methyl-2 ,4,5-triethylphenol....ccccccece 
2 ,6-Di-tert-butylphenol...ccccccccccccccce 
3,4-Dimethylcatechol.cccccsccccvcsescevece 
3,4-Dimethyl-6-isopropylphenol...cccccccece 
2,6-Di-n=-propylphenol..ccccccccccccccsccccs 
D= LNGAN0 loss 6.55566 os bs oo Sa Sees See ees 
4-tert-Butyl-4-sec-butylphenol....ccccccce 
4-tert-Butyl-2-ethylphenol....ccccccccccce 
3-Methyl-2,4,6-triethylphenol...cccccccccce 
3-Isobutyl-5-methylphenol..cccccccvccccecs 
2-tert-Butyl-3 ,4-dimethylphenol...ccccccce 
2 ,6-di-n-Propyl-4-methylphenol...ccccccocs 
4-tert-Butyl-2 ,3-dimethylphenol....cccccce 
4-n-Butyl-2,6-dimethylphenol....ccccccccee 
2-tert-Butyl-4-isobutylphenol...cccccccces 
2,4-di-Isopropyl-6-methylphenol...cccccees 
3-Methyl-2-ethyl-5-isopropylphenol.....ee. 
2,3,4,5-Tetramethylphenol...cccccccccccees 
3,5-Dimethylcatechol. ccccccccccccccsccesece 
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Boiling point, OG: 


760 mm. 100 mn. 20 mm, 
92-45 
120 
246-8 : 
247-8 
248 
248 176.5 135 
248 179 138 
248 179 138 
248 975 
244-9 
247-9 
248-9 
249 174 131 
249 1257 
240-50 
248-50 
249-50 
250 
250 179 137 
250 
250 
139 
251 210-15 143-6 
250-2 ree 
250-2 
252 
253 94-85 6 
253 
250-0.5745 
256 121 
pee 10 
2556 
257 184 141 
256-8 
142-4 
258 187 144.7 
138-4217 
145 
138-46 
259-60 105-65 5 
253-6 
150-356 
260 
261 
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